Abstract-Nutrition linked to multiple components, systems, and processes, including those occurring during diseases, such as infection. Leprosy can be regarded as the most infectious, transmittable and long lasting disease among all infectious diseases. There have been many researches that examine nutrition with infectious disease but only a few research examined nutritional status and leprosy. The purpose of this research was to find out the difference of protein status and IL-17 in several stages of leprosy. This was a cross sectional study and was conducted on people who live in the same house or near the leprosy patients in Brebes District, Central Java, Indonesia. There are 90 people contacts households who were eligible to be screened with the examination of IgM anti PGL-1 using ELISA. Of the 90 people who were examined, 10 of them were classified as seropositive leprosy, while the 80 others were classified as seronegative leprosy, from the 80 people who were classified as seronegative leprosy, 10 were randomly picked. Ten people who were classified as leprosy type MB also included. Mean albumin serum and tryptophan amino acid tend to decrease in several stages of leprosy, but there was no significant difference (p= 0,401 and p=0,318). IL-17 level was highest at seropositive group and lowest at seronegative group, although there was no significant difference (p=0,217). It can be concluded that although there were no correlation statistically, but albumin serum, tryptophan amino acid tend to decrease and IL-17 level was fluctuate according to the severity of leprosy.
I. INTRODUCTION
Nutrition is a fundamental aspect of life, and it is linked to multiple components, systems, and processes, including those occurring during diseases, such as infection. In this context, nutrition has a close relationship with infection. For example, malnutrition is considered to be an important cause of immunodeficiency worldwide, predisposing the malnourished to multiple infections. All forms of immunodeficiency predispose to malnutrition, particularly those opportunistic, related to those altered states of immunity. Malnutrition is a condition that, by itself, increases the host's susceptibility to infectious diseases, and these infections, in turn, have negative repercussions on the metabolism of the host, worsening the nutritional state [1] .
Leprosy can be regarded as the most infectious, transmittable and long lasting disease among all infectious diseases. It is a chronic and granulomatous disease, mainly caused by two bacteria named Mycobacterium leprae and Mycobacterium lepromatosis [2] . Leprosy is classified into paucibacillary (PB) and multibacillary (MB) leprosy based on the number of skin lesions [3] . In addition to the symptoms and signs due to the infection itself, patients with leprosy can experience episodic immunologically mediated acute inflammatory responses, called reactions [4] . After infection the response of host immune system determines the course of the disease [5] . The protection against infections is mediated by natural boundaries and by their immune response. The natural boundaries can be mechanical, chemical or biological. The immune response is activated when the pathogen overcomes these natural boundaries. Nutritional deficiency can affect both natural boundaries and lead to suppressed immune response [6] .
One of the nutrition that plays role is protein.
Determination of protein status can be measured by tryptophan amino acid and albumin serum. Tryptophan amino acid was an essential amino acid and has to be present in daily food intake. Interleukin-17 (IL-17A) is a cytokine secreted exclusively by activated T-cells. The IL-17 signaling system is operative in disparate tissues such as articular cartilage, bone, meniscus, brain, hematopoietic tissue, kidney, lung, skin and intestine. Thus, the evolving IL-17 family of ligands and receptors may play an important role in the homeostasis of tissues in the immune system of leprosy cases [7] .
Leprosy incidents in Central Java were increasing from 1.801 cases in 2015 to 1.864 cases in 2016. There were 8 districts with the highest prevalence of leprosy and classified as the high burden districts (22,86%) . One of the districts in Central Java with the highest prevalence of leprosy was Brebes [8] .
There have been many researches which examined nutrition with infectious disease [9] - [11] . However, only a few 
Advances in Health Sciences Research, volume 9
research examined nutritional status and leprosy. In addition leprosy is a disease related to immunity that is affected by protein status and amino acid. The purpose of this research was to find out the difference of albumin, tryptophan amino acid and IL-17 in several stages of leprosy in Brebes District, Central Java, Indonesia.
II. METHODS
This was a cross sectional study and was conducted on people who live in the same house or near the leprosy patients in Brebes District, Central Java, Indonesia. The inclusion criteria of this study were individuals who live in the same house or near leprosy subjects with aged 25-50 years (male or female). In addition, those who were not showed any anamnestic and clinical symptoms of leprosy and tuberculosis, not taking any anti-leprosy, anti-tuberculosis and antiimmunosuppressant medication in the last three months before blood tests, not suffer from illnesses (diabetes mellitus, HIV, thalassemia), has BMI above 18 kg/m 2 and willing to participate in the study by approving to sign the informed consent. There were 90 contacts households who were eligible to be screened with the examination of IgM anti PGL-1 using ELISA (polyclonal rabbit anti-human IgM / HRP, Dako®). Of the 90 people who were examined, 10 of them were classified as seropositive leprosy (IgM anti PGL-1 > 600 mg/dl) while the 80 others were classified as seronegative leprosy (IgM anti PGL-1 < 600 mg/dl), from the 80 people who were classified as seronegative leprosy, 10 were randomly picked using systematic random sampling by forming a sampling framework from number 1-80. Ten people who were classified as leprosy type MB also included. 
III. RESULT
The mean age of subjects in several stages of leprosy from seronegative, seropositive to leprosy type MB were 40,5 ± 4,7, 36,6 ± 6,7 and 37,3± 4,8 years old, respectively. No differences in age, BMI, energy intake and intake of protein (p> 0.05) ( Table 1) .
Mean albumin serum and tryptophan amino acid were highest at seronegative group and lowest at leprosy type MB group but there were no significant difference (p= 0,401 and p=0,318). IL-17 level was highest at seropositive group and lowest at seronegative group, although there was no significant difference (p=0,217) ( Table 2) . Results of albumin serum, tryptophan amino acid and IL-17 in several stages of leprosy 
IV. DISCUSSION
Albumin serum in this study was range from 4.24 -4.48 g/dl in several stages of leprosy and were categorized as normal. This result shows a higher albumin serum level compare to other study that discuss about albumin serum in tuberculosis and HIV patients [12] . This research shows that albumin serum level is decreasing in several stages of leprosy. This result is in line with other study that stated the reduction of serum albumin is correlated with the poorer condition of the patients [13] . It is also stated that lower serum albumin levels correlate with an increased risk of morbidity [14] . Serum albumin concentration is a strong independent predictor of mortality, pulmonary tuberculosis, severe anemia, wasting, and weight loss among HIV-infected individuals [15] .
Tryptophan amino acid in seronegative leprosy was slightly lower than other study conducted in Poland [16] . Tryptophan amino acid is an essential amino acid which important not only for the host but also bacteria. Indoleamine 2, 3-dioxygenase (IDO) is an enzyme that breaks tryptophan amino acid into tryptophan metabolites such as kynurenine [17] . However, the tryptophan metabolites might also function as either suppressors of specific T cell clones or inducers of T regulatory cells and IL-10 secretion, leading to the subsequent
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loss of responsiveness [18] . IDO could be considered to be a double-edged sword in the immune response against pathogens. Since many microbial organisms rely on the essential tryptophan amino acid, its degradation by IDOexpressing cells of the innate immune system was favored as the major IDO-mediated mechanism against infections [19] . Thus, bacteria will not able to use it so the development of bacteria will be disturbed, and if this process continues tryptophan amino acid in host will reduce. The reduction of tryptophan amino acid, will decrease T cell poliferation and will have an impact on T cell depletion. On the one hand, IDO directly suppresses the replication of certain parasites and bacteria [20] , or at least prevents viral spread [21, 22] , on the other hand, it also acts on host cells to suppress immune reactions thereby promoting infectious diseases [23] .
IL-17 level in this research was highest at seropositive group and lowest at seronegative group. IL-17 level was affected by many factors one of them was the development of Th17 cell that inhibited in recognition process from T cell to APC cell. Mycobacterium leprae can interfere with host immune response by lowering costimulatory molecules activity of host cell. The expression of B7-1 and CD 28 were significantly decreased in patients with untreated lepromatous leprosy disease. Down regulation of B7-1 and CD 28 in lepromatous leprosy may be responsible for a defective T cell signaling by the B7-1/ CD 28 pathway due to M. leprae antigens [24] . Therefore, if this process ocurred, the development stages of Th17 cell will decrease and IL-17 will be disturbed.
In a study of patients with experimental wounds, individuals with either low serum protein or serum albumin were found to have significantly weaker wound healing than those with normal protein values [25] . In the contrary, the leprosy type MB group of this research has albumin serum of 4.24 g/dl and classified as normal because the group consisted of patients who have taken medication.
In conclusion, there were no correlation since patients in leprosy type MB group had received treatment thus they have been recovering and during the treatment process protein depletion was decreasing. However albumin serum and tryptophan amino acid tend to decrease and IL-17 level was fluctuate according to the severity of leprosy.
V. CONCLUSION
It can be concluded that there were no significant difference of albumin serum, tryptophan amino acid and IL-17 in three stages of leprosy.
